Introduction: Meckel's diverticulum or ileal diverticulum is one of the common congenital anomalies of the digestive system. It may not cause any problems in many, but may form serious life threatening complications in a few. Materials and Methods: We conducted a histo-morphological study of a giant Meckel's diverticulum found during cadaveric dissections of a South Indian adult male cadaver. The diverticulum was 7.5 cm long and had a circumference of 1.5 cm. Results: Gross anatomical and histological observations revealed healthy nature of the diverticulum without any inflammation. However, the mucosa had gastric type of glands with plenty of parietal cells. This incidence of Meckel's diverticulum was noted in only one cadaver among more than 100 cadavers dissected in the past twenty years. Conclusion: Knowledge of its morphological features may be very useful to surgeons, radiologists and gastroenterologists. We discuss the clinical importance of the diverticulum and review the relevant literature in this manuscript.
Introduction
Meckel's diverticulum or ileal diverticulum is one of the most common congenital anomalies of digestive system. It was reported first in 1809 (MECKEL, 1809) . It is a remnant of the vitello-intestinal duct (YAHCHOUCHY, MARANO, ETIENNE et al., 2001; ELSAYES, MENIAS, HARVIN et al., 2007) . On an average, it is about 2 inches long, attached to the anti-mesenteric border of the ileum and is situated 2 feet away from the ileocecal junction. It usually contains all the four layers of gastrointestinal tract namely, mucosa, submucosa, muscularis externa and serosa. It occurs in 2-4% of individuals (CHEN, LEE, YEUNG et al., 2014) . Though the diverticulum may go unnoticed throughout life, it may be the cause of surgical emergency in some. It may be freely hanging from the anti-mesenteric border of ileum, may be attached to the umbilicus through a fibrous cord or may form a fecal fistula at the umbilicus. It may result in intestinal obstruction in some (KIM, CHA, LEE et al., 2008) and may have heterotrophic gastric mucosa or pancreatic tissue in others (KILIUS, SAMALAVICIUS, DANYS et al., 2015) . It may get infected, ulcerated and perforate, draining the contents into the abdominal cavity. It may even get herniated into the inguinal canal (HORKOFF, SMYTH, and HUNTER, 2014) . Intussusception is another complication of Meckel's diverticulum (AMIN, SIDDIQUI and MAHMOOD, 2008) . Its infection may mimic symptoms of appendicitis (LAMBROPOULOS, PAPAGEORGIOU, KEPERTIS et al., 2015) . We encountered an unusual Meckel's diverticulum during our dissection classes. We did a histo-morphological study of the same and the aim of the study was to know the gross and histological features of the diverticulum. We also review the relevant literature and compare and contrast our findings with the earlier reports available in the literature.
Materials and Methods
During our dissection classes for medical undergraduates, we observed an unusual Meckel's diverticulum in an adult male cadaver aged approximately 70 years. This diverticulum was found in our dissection hall for the first time in 20 years after dissection of about 100 cadavers (about 90 males and 10 females). We measured the length and diameter of the diverticulum and opened its lumen to study the interior. Photographs were taken before and after studying the internal features. A small piece of the diverticulum was then processed for hematoxylin and eosin staining procedure using standard staining procedures. The small piece obtained was dehydrated, embedded in paraffin wax and subjected to section cutting using a Minot Rotary microtome. 6 micron sections were mounted on glass slides, deparaffinised, rehydrated and stained with hematoxylin and eosin stains. The sections were dehydrated and mounted with Canada balsam. The microscopic features of the sections were studied carefully and the features were noted down. Photomicrographs were obtained at 4x and 40x magnifications.
Results
The Meckel's diverticulum was 7.5cm long and had a circumference of 1.5cm. It was situated 40cm away from ileocecal junction and was attached to the antimesenteric border of the ileum. Its tip was free and it had no fibrous or peritoneal attachments (Figure 1 ). The lumen was as broad as that of the ileum and had fecal matter. The lumen showed only one transverse mucosal fold ( Figure 2 ). However, the part of ileum to which the diverticulum was attached, had many mucosal folds. The wall of the diverticulum was slightly thinner than the wall of the ileum due to the lack of mucosal folds.
The diverticulum looked healthy, without any inflammation, ulceration or perforations.
The stained sections showed all four layers of alimentary tract namely mucosa, submucosa, muscularis externa and serosa (Figure 3) . The mucosa had short villi. The lining epithelium was made up of low columnar cells with some goblet cells. The attractive feature of the lamina propria was that it contained tubular "gastric type" of glands with plenty of parietal cells (Figure 4) . The submucosa, muscularis externa and serosa had no special features. There was no evidence of any inflammation.
Discussion
Meckel's diverticulum, like appendix is an unpredictable part of gastrointestinal system. It varies greatly in its size, morphology and clinical behavior. On an average, 2-4% individuals possess Meckel's diverticulum (CHEN, LEE, YEUNG et al., 2014) and only a few of them face complications related to it. Sancar, Demirci, Sayan et al. (2015) have recently published their ten year experience with Meckel's diverticulum. According to their study, the diverticulum was found in 1.6% of boys and the incidence was three times lower in girls. Since we observed only one case of Meckel's diverticulum over the past twenty years in the South Indian cadavers, the prevalence is low compared to other studies. We could not get reports on statistics of prevalence of the diverticulum in South Indians.
Though, on an average, the diverticulum measures 2 inches, rarely there exist giant diverticula of varying dimensions. Akbulut and Yagmur (2014) have reported the occurrence of a giant Meckel's diverticulum which measured 80mm. But their case was a Meckel's diverticulitis without gastric or pancreatic metaplasia. The size of the diverticulum observed by us was 75mm which is very close to this in spite of having no inflammation or any pathology.
Meckel's diverticulum is a congenital anomaly of the gastrointestinal tract. It occurs due to the failure in the obliteration of the vitello-intestinal duct or omphalomesenteric duct in the 7 th week of gestation. Usually the diverticulum appears as a single tube with almost same diameter as that of the ileum. However, five cases of double Meckel's diverticulum have been reported so far (EMRE, AKBULUT, YILMAZ et al., 2013 ).
Meckel's diverticulum is an incidental finding in most of the cases. It may be asymptomatic and may go unnoticed in many. However, it is capable of presenting many clinical complications. Many cases of volvulus and intestinal obstruction have been reported (KIM, CHA, LEE et al., 2008; ALTAF and AREF, 2014; BĂLĂLĂU, BACALBAŞA, MOTOFEI et al., 2015) . Chances of intestinal obstructions increase when there are peritoneal bands or fibrous bands attaching the diverticulum to various other structures (MCANENY, RAPO and GRINDLINGER, 1989; KUNITSU, KOSHIDA, TANAKA et al., 2015) . Intussusception is another complication as reported by many studies (ANWAR, AHMED, AL HINDI et al., 2014; LUBSZCZYK, KALISZEWSKI and STRUTYŃSKA-KARPIŃSKA, 2015; HUNTINGFORD, MONTALTO and CHOUDHRY, 2015) .
Meckel's diverticulum may get perforated by enterolith (GADHIA, RAJU and KAPOOR, 2013) , foreign body (OKUR, ARSLAN, AYDOGDU et al., 2014) , blunt abdominal trauma (EKWUNIFE, MBADUGHA and OGBUE, 2014) or when there is heterotrophic gastric or pancreatic tissue is present in it (AL-LAMI, ALAM, NAGY et al., 2013) .
Meckel's diverticulum may be involved in several types of hernias. Cases of this diverticulum being involved in inguinal hernia (HORKOFF, SMYTH and HUNTER, 2014) , obturator hernia (ARIF, ABIDEEN, ZIA et al., 2015) , femoral hernia (MISIAK, PISKORZ, KUTWIN et al., 2014) and different types of internal hernias (FUENTES-DIAZ, TRUJILLO-VASQUEZ, PARRA-VARGAS et al., 2015) have been reported.
Conclusion
Knowledge of morphology, pathology and symptoms caused by Meckel's diverticulum is of importance to gastroenterologists, surgeons, pathologists and radiologists. In most of the previous studies, giant Meckel's diverticula observed had some pathology. Our case is interesting because the size of diverticulum was not due to any pathology.
